GW25-e2292 The effects of Angiotensin-(1-7) /Mas/PI3K/Akt/NO axis in acute atrial tachycardia canine model and the possible role of atrial natriuretic peptide  by Zhao, Jun & Liu, Enzhao
Basic and Translational Medicine
Basic Research of Cardiovascular Disease
GW25-e1527
Cardioprotective Effects of Angiotensin-Converting Enzyme 2 in Apolipoprotein
E-Deﬁcient Mice in Response to Angiotensin II
Jiu-Chang Zhong1, Hai-Yan Jin1,2, Xi-Yong Yu3, Zhen-Zhou Zhang1, Hui-Min Yu3,
Lai-Jiang Chen1, Ying-Le Xu1, Bei Song1, Josef M. Penninger4, Ping-Jin Gao1,
Gavin Y. Oudit5
1State Key Laboratory of Medical Genomics, Ruijin Hospital Afﬁliated to Shanghai
Jiao Tong University School of Medicine, Shanghai 200025, China, 2Department of
Mental Health, Ruijin Hospital Afﬁliated to Shanghai Jiao Tong University School of
Medicine, Shanghai 200025, China, 3Research Center of Medical Science,
Guangdong General Hospital, Guangdong Academy of Medical Sciences, Guangzhou
510080, China, 4Institute of Molecular Biotechnology of the Austrian Academy of
Sciences, Vienna, Austria, 5Department of Medicine, University of Alberta;
Mazankowski Alberta Heart Institute, Edmonton, T6G 2S2, Canada
Objectives: Inhibition of the renin-angiotensin system (RAS) has lead to important
pharmacological tools to treat atherosclerosis and other cardiovascular diseases.
Angiotensin-converting enzyme 2 (ACE2) has emerged as a central negative regulator
of RAS by degrading angiotensin (Ang) II to generate Ang-(1-7). We hypothesized
that ACE2 would exert beneﬁcial effects on myocardial injury in apolipoprotein
E-knockout (ApoEKO; ApoE-/-) mice.
Methods: In this work, we used 3-month-old wild-type, ApoEKO, and ACE2/ApoE
double-KO mice. We implanted subcutaneously mini-osmotic pumps with Ang II
(1.5 mg/kg/d) or saline for 2 weeks in the ApoE-/- mice which were then treated with
recombinant human ACE2 (hrACE2; 2 mg/kg/d). We characterized the functional,
structural and molecular changes in mice hearts.
Results: Compared with the ApoE-/- mice, ACE2 deﬁciency triggered greater in-
creases in cardiac expression of CTGF and phosphorylated level of pERK1/2 in the
ACE2/ApoE double-KO mice (n¼5-6; P<0.01, respectively). These changes were
associated with exacerbation of myocardial ultrastructure injury and greater activation
of inﬂammatory factors including CCL2, fractalkine (FKN), interleukin 1b (IL1b),
IL17, and ICAM1. Ang II infusion resulted in a predicted pressor response and
marked increases in cardiac expression of CCL2, FKN, IL1b, IL17, and ICAM1 in the
ApoE-/- mice with activation of the CTGF and ERK signaling (n¼5-6; P<0.05 or
P<0.01, respectively). Consistent with induction of inﬂammation, Ang II infusion led
to elevation of superoxide production and severe ultrastructure injury in hearts of the
ApoE-/- mice with increased cardiac NADPH oxidase activity and elevated circulating
Ang II levels. Notably, treatment with hrACE2 strikingly alleviated oxidative stress
and attenuated ultrastructure injury in the hearts of Ang II-treated ApoE-/- mice linked
with reduction of NADPH oxidase activity and abolishment of expression of CTGF,
P-ERK1/2, CCL2, ICAM1, FKN, IL1b and IL17 (n¼4-5; P<0.05 or P<0.01,
respectively). However, there were no changes in p38-MAPK and CX3CR1 levels
among groups (n¼4-6; P>0.05; respectively).
Conclusions: Absence of ACE2 triggers greater increases in myocardial inﬂammation
and oxidative stress in the ACE2/ApoE double-mutant mice with exacerbation of
myocardial ultrastructure injury. Conversely, ACE2 overexpression alleviates Ang II-
mediated inﬂammation and ultrastructure injury in hearts of the ApoE-deﬁcient mice
with suppression of superoxide generation and the CTGF-ERK signaling activation.
Strategies aimed at enhancing ACE2 action may have important therapeutic potential
for cardiac disorders.
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Objectives: Diastolic heart failure (DHF) patients had higher left ventricular (LV)
stiffness, optimal therapy for DHF has not been determined. The efﬁciency of the
angiotensin receptor blocker (ARB) on DHF treatment has been controversy.
Accordingly, this preliminary study was to investigate the effect of the different doses
of candesartan on the early DHF to prevent passive LV stiffness in diabetic rabbits.
Methods: Sixty rabbits were randomly divided into 4 groups (n¼15 in each group).
Group 1 (G1) and Group 2 (G2) were assigned to the following candesartan cilexetil
(G1: 1mg/kg/d and G2: 5mg/kg/d) treatment on the 4th day after injection of alloxan
of a 4-wk pacing schedule. The other rabbits were assigned to the diabetic group (GD,
no medicine treatment of alloxan injection) and control group (GC, normal rabbits).
LV function was measured by echocardiography. LV passive stiffness was evaluated
by cardiac morphology, myocardial deposition of collagen and advanced glycationJACC Vol 64/16/Suppl C j October 16–19, 2014 j GW-ICC Abstracts/Bend products (AGEs) through electron microscopy, HE staining method, Immuno-
histochemical method, and Quantitative histomorphometry. Cardiac total titin and titin
N2B/N2BA ratio were measured by gel electrophoresis, and total titin mRNA level
expression was assessed by Quantitative real-time PCR.
Results: All the diabetic rabbits were identiﬁed that LV diastolic dysfunction with
preserved systolic function measured by echocardiography through 4 weeks. Collagen
solubility percentage (%) (G1, 46.083.05; G2, 48.543.04; GD, 40.432.75 vs.
GC, 50.222.99; P<0.05), Immunohistochemistry CML scoring (score/mm2) (G1,
29.524.22; G2, 24.82.97; GD, 40.893.01 vs. GC, 15.591.88; P<0.05) and the
expression of titin mRNA (G1, 4.580.47; G2, 5.150.63; GD, 3.550.58 vs. GC,
10.2; P<0.05) were differ signiﬁcantly among these four groups, but there were not
differ signiﬁcantly between G1 and G2 (P>0.05), however, differ signiﬁcantly
between ARB treatment groups and diabetic group in the Immunohistochemistry
CML scoring. In all diabetic rabbits, there was not investigated of interstitial ﬁbrosis
by Masson’s trichrome stain. Total titin amount and N2B/N2BA ratio by method of
Quantitative protein analysis were no differences between all the groups.
Conclusions: ARB therapy which is independent of its dosage tailored to reducing the
deleterious effects of the CML-AGEs deposited in diabetic cardiomyopathy of early
stage was being experiment and providing evidences of possible underlying mecha-
nisms of DHF.
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Objectives: The Golgi SNAP Receptor Complex Member 2 (GOSR2) gene is Golgi-
associated soluble factor attachment receptor (SNARE) protein. Some SNPs in
GOSR2 gene are found to be associated with coronary artery disease (CAD) and
myocardial infarction (MI). The aim of the present study was to assess the association
between the human GOSR2 gene and coronary artery disease using a haplotype-based
case-control study in Chinese Han population.
Methods: A total of 283 CAD patients and 280 controls were genotyped for the ﬁve
single-nucleotide polymorphisms (SNPs) used as genetic markers for the human
GOSR2 gene (rs197932, rs3785889, rs197922, rs17608766, and rs16941382). Data
were analyzed for three separate groups: the total subjects, men, and women.
Results: In the recessive model of re197932 in men, there was statistical difference in
CC genotype and TT+CT genotypes distribution between CAD and control group. In
total subjects, the overall distribution of the haplotypes established by rs3785889-
rs16941382 was signiﬁcantly different between the CAD patients and the control
subjects. For the total subjects, the frequency of the G-T haplotype established by
rs3785889-rs16941382 was signiﬁcantly higher for the CAD patients as compared to
the control subjects (P¼0.009). Multiple logistic regression analysis also revealed that
the people with G-T haplotype established by rs3785889-rs16941382 (homozygote)
were found to have signiﬁcantly higher chance of suffering from CAD than the ones
without this haplotype after adjustment for the major risk factors (OR¼1.887,
P¼0.007).
Conclusions: The results of this study indicate that the G-T haplotype established by
rs3785889-rs16941382 may be a useful genetic marker for CAD patients in Chinese
Han population.
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Objectives: To investigate the effects of Angiotensin-(1-7) [Ang-(1-7)] signaling
pathway on atrial electrical remodeling in rapid atrial pacing canine model and the
possible role of atrial natriuretic peptide (ANP).
Methods: Thirty-ﬁve dogs were assigned to seven groups randomly. There are sham
group, paced control group, paced + Ang-(1-7) group, paced + Ang-(1-7) + A-779
group, paced + Ang-(1-7) + API-2 group, paced + Ang-(1-7) + wortmannin group,
and paced + Ang-(1-7) + L-NAME group, 5 dogs in each group. Rapid atrial pacing at
600 bpm was maintained for 2 hours except the animals from the sham group. During
the pacing, Ang-(1-7) (6mg$kg-1$h-1), A-779 (Mas inhibitor, 5.83mg$kg-1$h-1), API-2
(Akt inhibitor, 2.14mg$kg-1$h1), wortmannin (PI3K inhibitor, 2.86mg$kg-1$h-1) or
L-NAME (NO synthase inhibitor, 180mg$kg-1$h-1) were given intravenously, res-
pectively. Electrophysiological parameters including atrial effective refractory periods
(ERPs), inducibility and duration of atrial ﬁbrillation (AF) under different basic pacing
cycle length (300, 250, and 200 ms) were measured. Following electrophysiological
study, ANP concentration of the left atrium was detected.
Results: After atrial pacing for 2 hours, the atrial ERPs at 6 sites were shortened with
the increase in inducibility and duration of AF in paced control group (P<0.05, vs
sham). ANP concentration of the left atrium also increased in paced control group
(P<0.05, vs sham). The shortening of atrial ERPs, and the increasing of inducibility
and duration of AF induced by atrial pacing were attenuated by Ang-(1-7) treatment.asic and Translational Medicine C1
The increasing of left atrial ANP concentration was promoted by Ang-(1-7). A-779,
API-2, wortmannin, or L-NAME treatment blocked the effects of Ang-(1-7) on
electrophysiological parameters and ANP secretion.
Conclusions: Ang-(1-7) prevented the acute electrical remodeling in rapid atrial
pacing canine model via Ang-(1-7) /Mas/PI3K/Akt/NO signaling pathway. Further-
more, ANP was related to the anti-arrhythmic effects of Ang-(1-7) and may play a
potential role in Ang-(1-7) /Mas/PI3K/Akt/NO signaling pathway.
GW25-e2512
Serum chemerin levels and risk of coronary atherosclerosis in early-onset
coronary artery disease of Chinese population
Ying Wang, Dongying Zhang
Department of Cardiology, the First Afﬁliated Hospital of Chongqing Medical
University, Chongqing 400016, China
Objectives: Increasing evidence indicates that adipokines may play an important role
in the pathogenesis of coronary artery disease (CAD). However, it remains uncertain
whether chemerin, a novel adipokine, is associated with coronary atherosclerosis and
could predict for CAD. In the present study, we sought to determine: 1) the rela-
tionship between chemerin and the severity of coronary atherosclerosis, and 2)
whether chemerin is an independent risk factor for CAD in Chinese population.
Methods: 382 early-onset CAD (EOCAD) patients and 305 matched controls un-
dergoing coronary angiography were included into this study. Their serum levels of
chemerin were measured by enzyme-linked immunosorbent assay (ELISA). The
severity of coronary atherosclerosis was evaluated by Gensini score.
Results: Serum chemerin levels of EOCAD patients were signiﬁcantly higher than
that of control subjects (105.0314.62 ng/ml vs. 85.1620.37 ng/ml; P<0.001).
Chemerin had a signiﬁcant positive association with body mass index, LDL-c, tri-
glycerides, and high-sensitivity CRP. Serum chemerin level was positively correlated
with Gensini score (r¼0.384, P<0.001) and negatively associated with adiponectin
(r¼-0.426, P<0.001). In multiple binary logistic regression analysis, chemerin was an
independent risk factor for CAD (OR¼1.218; 95% CI, 1.197-1.340; P<0.05) after
adjusting for conventional cardiovascular risk factors. ROC analysis indicated that
chemerin had greater area than adiponectin with no signiﬁcant difference (P>0.05).
Conclusions: Chemerin is negatively associated with the severity of coronary
atherosclerosis, as well as an independent risk factor for CAD. It may be a promising
target for further elucidating the role of metabolic factors in pathogenesis of CAD.
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Objectives: Myocardial contractility can describe the function of the heart and is an
effective indicator to evaluate whether the heart is health or not. The most effective
way to measure the contractility is using the catheter. There also exists a noninvasive
method which uses pre-ejection period (PEP) to evaluate the contractility. The bal-
listocardiogram (BCG) records the gravity variation caused by the reaction force
during the ejection of blood in heart which highly represents the mechanical activity of
heart. In this paper, we proved the hypothesis that the time interval between the J wave
of BCG and the R wave of electrocardiogram (ECG) which is referred as RJ interval is
correlated to PEP.
Methods: Four healthy male subjects and one male subject with premature ventricular
beats participated in our study. The Doppler echocardiogram (ECHO), ECG and BCG
were recorded synchronously. The PEP is the time interval between the Q wave of
ECG and the beginning of ventricular ﬂow which is a bright line in ECHO. The BCG
measurement system is self-developed by the Institute of Medical Physics and En-
gineering of Tsinghua University, in which the BCG sensor is imbedded on a
wheelchair. It can record the BCG and ECG signals simultaneously. Finally the RJ
intervals were computed easily. RJ intervals were multiplied by the corresponding
squared RR intervals, which were referred as RR interval correction, and its corre-
lation with PEP was also investigated.
Results: In our study, across all the ﬁve subjects, 1974 beats were correlated. The
correlation coefﬁcient r2 of PEP and RJ intervals was 0.79. As for the best linear
ﬁtting, the slope was 1.12, and the intercept was 99.56. The correlation coefﬁcient r2
between PEP and the corrected RJ interval was improved to 0.88. It is summarized the
correlation coefﬁcient r2 of original data and corrected data. In consideration of all the
RJ intervals and RI intervals, the minimum of correlation coefﬁcient was 0.68 and the
maximum was 0.99, except the subject with premature ventricular beats. After
correction, the minimum became 0.88, and the maximum became 0.98. As for the
subject who had premature ventricular beat, the correlation coefﬁcient of RJ interval
and PEP was 0.63, which was much lower than the average level of other normal
subjects. But after RR interval correction, it was improved to 0.8.
Conclusions: The result supports the hypothesis that the PEP is correlated to the RJ.
Consequently, to some extent-at least for healthy people, the corrected RJ intervals
can be suggested as a better indicator for assessment of myocardial contractility.C2 JACC Vol 64/16/Suppl C j OctobHowever, the validity of this correction for those whose cardiac function is abnormal
should be studied in the future. Finally, with our study, BCG, speciﬁcally the cor-
rected RJ interval, can be suggested as an effective method for assessment of
myocardial contractility. Moreover, the BCG measurement system allows family
health care and long-term monitoring of changes in cardiac contractility.
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Objectives: Changes in vascular and myocardial structure and function have been
demonstrated in prenatal nicotine exposure offspring, but limited data are available on
how these changes interacted. The present study tested the hypothesis that prenatal
nicotine exposure induces gender-speciﬁc alternations of left ventricular-arterial
coupling indices in adult offspring.
Methods: Female Sprague-Dawley rats were exposed to either nicotine (8 mg/kg/day)
or saline via subcutaneous osmotic mini-pumps throughout the gestation. After 8
months, noninvasive echocardiography and invasive left ventricular cannulation were
performed. Left ventricular arterial coupling was assessed as the ratio of ventricular
end-systolic elastance (Ees) to effective arterial elastance (Ea). Left ventricular
myocardium and aorta were stained with Hematoxylin eosin and myocardial cell
cross-sectional area were calculated.Simultaneously, aortic, internal diameter,and the
ratio of medium thickness to internal diameter were determined. Fibrosis component
of left ventricle mycardium was analysed by Sirius-red staining and further comﬁrmed
by hydroxyproline determination. While the elastic properties of the aortic wall were
analyzed by van Giesson staining.
Results: PNE caused signiﬁcant increases in pulse pressure (567 vs 504, P<0.05)
and left ventricular meridional wall stress (78.259.12 vs 69.647.58, P<0.05) in
male offspring with respect to control. Conversely, no identical effect was found in
females. Elevated augmentation index was noted in both gender pups. Addtionally,
Ea/Ees was reduced in PNE males than control males (0.820.04 vs 0.390.09),
owing to a disproportionate increase in Ees vs. Ea whereas in females, Ea/Ees does not
differ signiﬁcantly due to tandem increases in Ea and Ees. In addition, collagen cross-
linking was markedly higher in male offspring, whereas it was unaltered in females
compared to their respective control. Simultaneously, increased degeneration and
fragmentation of elastic network was noted, as was the ratio of medial thickness to
internal diameter in mesenteric artery.
Conclusions: PNE caused combined ventricular-arterial stiffening in both male and
female offspring, with lower Ea/Ees in male while preserved Ea/Ees in female.
Enhanced collagen cross-linking in mycardium, underdeveloped elastic ﬁbers in aorta,
and remodeled resistance vessels were associated to the pathological ventricular
arterial mismatching. These effects present a gender dichotomy with males being more
susceptible than females.
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Objectives: Angiotensin II (Ang II) is an important causative of diabetic cardiomy-
opathy. In the diabetes, hyperglycemia induces the generation of Ang II in the heart.
Mechanistically the pathogenesis of cardiac Ang II in the development of diabetic
cardiomyopathy was considered its induction of nitrosative and oxidative stress via
Ang II interaction with its receptor 1-mediated NADPH oxidase-mediated generation
of superoxide and peroxynitrite. Nuclear factor-related factor 2 (Nrf2) is a master
regulator of cellular detoxiﬁcation responses and redox status. Sulforaphane (SFN) is
anti-oxidative supplement via up-regulating Nrf2-mediated multiple endogenous
antioxidant enzymes. Therefore, the present study examined whether SFN could
protect from Ang II-induced cardiomyopathy and the underlying mechanism.
Methods: FVB mice were given subcutaneous injection of Ang II (0.5 mg/kg) for 2
months with or without SFN treatment (0.5 mg/kg) for 3 months and then kept until 6
months. At 3 and 6 months, blood pressure and cardiac function were assessed.
Cardiac ﬁbrosis, inﬂammation, and oxidative damage were detected by Western
blotting, real-time PCR, and immunohistochemical staining. Furthermore, cardiac-
overexpressing Nrf2 gene (Nrf2-TG) and wild-type (WT) mice were treated with Ang
II (0.5 mg/kg) for 2 months to conﬁrm the critical roles of cardiac Nrf2 on prevention
of Ang II-induced cardiomyopathy. In vitro, H9c2 cells were treated with SFN and
Ang II with or without Nrf2 siRNA or Akt inhibitor (LY294002) to dissect the
mechanism of SFN’s protective effect.
Results: SFN signiﬁcantly prevented Ang II-induced high blood pressure at 6 months
and cardiac dysfunction at both 3 and 6 months. Ang II caused remarkable patho-
logical changes, including myocardial hypertrophy and collagen accumulation, along
with increases in cardiac oxidative damage (3-NT and 4-HNE), inﬂammation (TNF-a
and PAI-1), and ﬁbrotic response (TGF-b1 and CTGF). Those damages were almost
completely prevented by 3-month SFN treatment that up-regulated Nrf2 function,
reﬂected by increased Nrf2 phosphorylation and downstream antioxidants. To deﬁne
the direct role of SFN-activated Nrf2 in preventing Ang II-induced cardiomyopathy, in
vitro H9c2 cells were treated with Ang II in the absence or presence of Nrf2 siRNA toer 16–19, 2014 j GW-ICC Abstracts/Basic and Translational Medicine
